Glutathione protects against exogenous oxidant injury to rabbit renal proximal tubules.
Glutathione, comprising a major portion of cellular nonprotein thiols, plays a central role in a diverse group of cell metabolic functions. Glutathione and related enzyme systems have been shown to protect against both toxin and oxidant-induced injury in several organ systems. The role of glutathione in protecting renal epithelia against oxidant stress has not been investigated previously. We report here the response of enriched, isolated rabbit renal proximal tubule segments to oxidant stress induced by tert-butyl hydroperoxide. In addition, the effects of glutathione depletion by various biochemical means and of exogenous glutathione supplementation on the response of tubule segments to tert-butyl hydroperoxide exposure are described. Depletion of cell glutathione by several distinct methods potentiates oxidant-induced injury. Augmentation of cellular glutathione affords significant protection against exogenous oxidant stress. The protective effect of glutathione may reside in its ability, in conjunction with glutathione peroxidase, to arrest the propagation of lipid peroxidation and, therefore, to minimize alterations in plasma membrane permeability. The results of this study do not exclude the possibility that glutathione prevents tert-butyl hydroperoxide induced oxidation of critical sulfhydryl groups of catalytic or structural proteins associated with control of cell cation homeostasis. These results confirm the important role of glutathione in protecting renal tubular epithelia against oxidant stress.